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Simple Stress and Strain 


INTRODUCTION 

The primary objective of this part of the book is to provide a quick overview of 
the basic stress analysis concepts which can be readily applied to the sizing and 
evaluation of the structural integrity of typical load-carrying members. The topics 
selected are intended to emphasize those aspects of stress analysis which form the 
ground work for many design decisions tempered only by engineering judgment, 
knowledge of materials, and loading conditions. Since the performance of various 
hardware systems and components may be deeply involved in safety and economic 
considerations, the importance of the rational approach to stress calculations cannot 
be overemphasized. 

The strength criterion for a particular machine or a structural component is 
judged on the basis of stress, deformation, material’s characteristics and on the 
specific work requirements. These requirements may involve a life-span of the 
component, thermal response, dynamic environment as well as manufacturing tol¬ 
erances. For instance, the shaft of a machine is designed to carry twisting and 
bending loads simultaneously for many millions of revolutions while its transverse 
deflection has to remain limited by the available working clearances. In another 
situation the bolts holding a pipe flange, normally sized, say, for the axial loads 
and temperature effects, may be subject to some additional tensile and bending 
stresses due to an external bending moment caused by load eccentricity or by a 
dynamic environment. It is easy to see then that in many practical situations 
a complex arrangement of interacting structural components and loading condi- 
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